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(54) DETECTING OR MEASURING METHOD FOR PRESENCE OF BIOLOGICAL AND 
SPECIRC REACTIVE MATERIAL 

(57)Abstract: 

PURPOSE: To easily detect a biological and 
specific reactive material with high speed and 
high sensitivity by a method wherein an AC 
voltage is applied to a reaction system under 
existing of a salt and biological specific 
agglutination reaction is accelerated whereas 
electrolysis of a reaction liquid is suppressed. 
CONSTITUTION: An AC voltage is applied in a 
device so that electrolysis of a reaction liquid 
is hard to be generated and to allow a salt to 
exist, thereby accelerating agglutination 
reaction. 5-50V/mm of field intensity of the 
AC voltage is applied. When the field intensity 
is not higher than 5V/mm, a pearl-chain 
phenomena (phenomena in which carrier 
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0- 5mm 



■ t t 



* ? ao2rnm particles are arranged on a straight line) is hard 

to occur and the agglutination reaction is not accelerated. When the field intensity is 
e.qual to or higher than 50V/mm, the electrolysis is hard to be generated. It is 
necessary to make the density of the salt put in the reaction system not lower than 
10mM. When it is lower than 10mM t the acceleration of the agglutination reaction is 
rendered insufficient. In the case of measuring the agglutination reaction, electrodes 
3, 4 nipped with slide glasses 1, 2 are used and an AC voltage is applied to the reaction 
system from an AC power source 5 for one minute. After leaving it as it is for one or 
two minute(s), the image- pickup 8 and image processing 9 are executed so that an 
agglutination degree is obtained. 
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(57) [Claim(s)] 

[Claim 1] Said approach characterized by impressing alternating voltage to this 
system of reaction so that it may be an approach to detect or measure the existence 
of the biological specific active substance by the biological specific agglutination 
reaction on a support particle and a support particle may carry out pearl chainHzation. 
[Claim 2] The approach according to claim 1 characterized by being the frequency 
whose alternating currents are 10kHz thru/or 10MHz. [Claim 3] The approach 
according to claim 1 or 2 characterized by impressing alternating voltage to this 
system of reaction so that it may become 10 thru/or 50v [/mm ] criticality 
reinforcement under coexistence of the salt of 10 or more mMs. [Claim 4] Said 
approach which is an approach to detect or measure the existence of the biological 
specific active substance by the biological specific agglutination reaction on a support 
particle, and is characterized by impressing frequency (10kHz thru/or 10MHz) of 
alternating voltage to this system of reaction under coexistence of the salt of 10 or 
more mMs. [Claim 5] An approach given in claim 1 thru/or any of 4 they are. [ which is 
characterized by being under 10 thru/or coexistence of the salt of 300mM(s) ] [Claim 
6] The approach according to claim 1 to 5 characterized by the mean particle 
diameter of a support particle being 0.5 thru/or 10 micrometers. [Claim 7] The 
approach according to claim 1 to 6 that concentration of the support particle in the 
system of reaction is characterized by being 0.01 thru/or 1 % of the weight. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of detecting or 
measuring existence of the biological specific active substance by the biological specific 
agglutination reaction on a support particle. Furthermore, it is related with the 
approach of moreover detecting or measuring existence of the biological specific active 
substance by high sensitivity more quickly than before and simple in detail by 
impressing alternating voltage to the bottom of coexistence of a salt at this system of 
reaction. 
[0002] 

[Description of the Prior Art] As an approach of detecting or measuring existence of the 
biological specific active substance, enzyme immunoassay and radiation immunoassay 
are used conventionally, for example. These approaches are high sensitivity and are 
high. [ of precision ] However, since there was regulation on that a reagent is unstable, 
or storage / preservation in order to use an enzyme and a radiation and fine 
consideration and a fine technique were required in measurement, the simpler 



approach was searched for. Moreover, in order that measurement ma}' take long 
duration comparatively to these approaches, in an emergency test, management is 
made difficult and high sensitivity and a quick approach came to be studied briskly. 
[0003] Various kinds of optical analysis approaches which measure the specific 
agglutination reaction on support, such as a latex and a corpuscle, are developed in 
1970 and afterwards. Generally reaction temperature in these analysis systems is 
performed in 37-45 degrees C, and a specific agglutination reaction advances by 
agitating by an impeller etc. Although the time amount which measurement (reaction) 
takes at this time is 10 - 20 minutes about and is quick compared with enzyme 
immunoassay and radiation immunoassay, sensitometry and measuring range are said 
to be inferior compared with said measuring method. 

[0004] In order to make easy to detect the aggregate which promotes and forms an 
immunological agglutination reaction, impressing a direct-current pulse voltage to the 
system of reaction is known, for example, to Anal.Chem. by JP,59-173761,A (Suzuki et 
al.), and Matsuoka and others, 57 volumes, and 1998-2002 pages (1985) The distilled 
water suspension of the Candida albicans, and the distilled water solution of an 
antibody to the cuvette equipped with the electrode After impregnation mixing, It is 
indicated by by impressing the direct- current pulse voltage of pulse height 100V (field 
strength of lOOv/mm), and promoting an agglutination reaction that the rate of 
condensation becomes about 50% by the reaction time for about 5 minutes. 
[0005] Moreover, the direct-current pulse voltage of pulse height 200V (field strength of 
200v/mm) is impressed after mixing in the cuvette which equipped Biosensors by 
Tamiya and others, 3 (3), and 139-146 pages (1988) with the electrode for the 
suspension in distilled water of the antibody to human immunoglobulin G combined 
with the latex particle, and the distilled water solution of human immunoglobulin G, 
and it is indicated that whenever [ condensation / 50% of ] was obtained after 10 
minutes. 
[0006] 

[The technical problem which should be solved] However, by the approach of impressing 
the aforementioned direct- current pulse voltage, since promotion of an agglutination 
reaction is still inadequate, it is not a thing satisfying enough about the measuring time, 
sensitometry, and the accuracy of measurement. Moreover, by the approach of 
impressing the aforementioned direct- current pulse, there was a fault that, electrolysis 
of reaction mixture tends to take place, and since it was made not to cause electrolysis, 
salt concentration of reaction mixture needed to be made low as much as possible. 
Therefore, it was not able to say it as a- simple approach that pretreatment for preparing 
the salt concentration in the system of reaction in a test portion, especially a biological 
material is needed etc. 

[0007] Therefore, the purpose of this invention improves a trouble which was described 
above, is still simple and quicker than the conventional measuring method, and is to 
detect or measure existence of the biological specific active substance by high sensitivity 
moreover. 
[0008] 



[Means for Solving the Problem] When this invention persons detected or measured 
existence of the biological specific active substance by the biological specific 
agglutination reaction on a support particle, they found out that a salt with the 
operation which can control electrolysis of reaction mixture remarkably, therefore 
promotes a biological specific agglutination reaction to this system of reaction rather 
than the case where a direct-current pulse voltage is impressed could be made to exist 
by impressing alternating voltage to this system of reaction. This invention is attained 
based on this knowledge. 

[0009] That is, this invention is the approach of detecting or measuring existence of the 
biological specific active substance by the biological specific agglutination reaction on a 
support particle, and is characterized by impressing alternating voltage to this system 
of reaction so that it may become the field strength of 5-50v/mm under coexistence of 
the salt of 10 or more mMs. 

[0010] If electric field are stopped standing in a line linearly if a support particle applies 
electric field (this phenomenon being called pearl chain-ization), and after that, 
re-distributing the support particle linearly located in a line is known. If the biological 
specific active substance exists in the case of pearl-chain-izing, even after stopping 
electric field, re- distribution of support will not take place, but existence of the 
pearl-chain-ized support will be accepted still more. Therefore, existence of the 
biological specific active substance can be detected or measured by not re-distributing, 
even after stopping electric field, namely, measuring the floe which is participating in 
the biological specific agglutination reaction. 

[0011] Promotion of pearl-chain-izing of the support when applying (1) electric field, in 
order to have attained the purpose of this invention, (2) Promotion of re -distribution of 
the support which is not participating in a biological specific agglutination reaction 
after stopping electric field, (3) After stopping electric field, when prevention and control 
of distribution, and re-(4) electric field of the support which participated in the 
biological specific agglutination reaction and has been pearl-chain-ized are applied, 
control ** of electrolysis of the reaction mixture in which the salt exists becomes 
important. Moreover, this invention can detect or measure existence of the biological 
specific active substance by high sensitivity simpler than the conventional measuring 
method and quickly by fulfilling all the conditions of above-mentioned (1) - (4). 
[0012] The vocabulary which it "biological specific agglutination reaction" Comes to set 
to this invention shall show a reaction which reacts only with the matter of specification 
[ a certain matter ], or the matter group of a small number of specification ver}', and is 
condensed on a support particle, and may include a broad reaction. For example, the 
reaction of the reaction (immunoreaction) of an antigen or hapten, and an antibody, the 
hybridization between complementary nucleic acids, lectin, and its receptor etc. can be 
mentioned. 

[0013] The "biological specific active substance" in this invention carries out the 
above-mentioned biological specific agglutination reaction, and can choose it from the 
matter which may be measured with the condensation method which uses a latex, a 
corpuscle, etc. as support. For example, nucleic acids, such as petrographic constituents, 



such as an immunoglobulin of hormone, such as infectious disease markers, such as 
coagulation fibrinogenolysis yarn markers, such as tumor markers, such as AFP, CEA, 
CA 19-9, hCG, and ferritin, protein C, Protein S, AT III, and FDP, and D-dimer, CRP 
and ASO, an HBs antigen, and a HBs antibody, TSH, prolactin, and an insulin, IgG, IgE, 
IgA and C3, and C4 grade and a complement component, a myoglobin, and a myosin, 
and DNA, be mentioned. 

[0014] As for the electrical potential difference impressed in this invention, it is 
indispensable that it is alternating voltage. By considering as alternating voltage, 
electrolysis of reaction mixture cannot take place easily rather than the case of a 
direct-current pulse voltage, therefore existence of a salt can be permitted in reaction 
mixture. When a salt exists, a biological specific agglutination reaction is promoted so 
that it may mention later. Moreover, since existence of a salt is permitted, it can 
measure, without pretreating a biological material etc. 

[0015] In this invention, alternating voltage shall show the electrical potential 
difference of peak value. 

[0016] The waves of the alternating voltage of this invention may be any of a continuous 
wave and a pulse wave, and although it can consider as the configuration of arbitration, 
they are a square wave, a square wave, a sine wave, a triangular wave, etc. preferably. 
It is a square wave most preferably. 

[0017] As for the alternating voltage of this invention, it is indispensable to impress so 
that field strength may be set to mm in 5-50v /. If field strength is smaller than mm in 
5v /, pearl chain-ization of support cannot take place easily, therefore promoting [ of an 
agglutination reaction ] will become inadequate. If field strength is larger than mm in 
50v /, electrolysis of reaction mixture will tend to take place and measurement of an 
agglutination reaction will become difficult. More preferably, alternating voltage is 
impressed so that 10-30v /of field strength of 10-20v/mm may be obtained most 
preferably mm. 

[0018] although the frequency of an alternating current of this invention does not 
influence the rate of a biological specific agglutination reaction greatly within examined 
limits - desirable - the frequency of 10kHz - 10MHz - it is 50kHz - 1MHz in frequency 
more preferabty. 

[0019] As a support particle of this invention, a latex particle, a bentonite, a kaolin, gold 
colloid, an erythroid cell, gelatin, liposome, etc. are mentioned. What is generally used 
in the agglutination reaction as a latex particle can be used. It may be a polystyrene 
system latex, a polyvinyl toluene system latex, a polymethacrylate system latex, etc., 
and the thing of the type with which the functional- group monomer (-COOH, -OH, -NH2, 
-S03 grade) was introduced by copolymerizing may be used. Desirable support is a latex 
particle. 

[0020] Since a pearl chain is easy to be formed so that the concentration of the support 
particle in the system of reaction is high, an agglutination reaction is promoted. 
Moreover, when the biological specific active substance does not exist so that the 
concentration of a support particle is high, there is an inclination for whenever 
[ condensation / of the support particle when re- distributing ] to become large. In the 



case of a latex particle, the concentration of the support particle in the system of 
reaction is 0.05 - 0.1 % of the weight 0.025 to 0.5% of the weight 0.01 to 1% of the weight 
preferably. 

[0021] In the case of a latex particle, the mean particle diameter of a support particle 
has desirable 0.5-10 micrometers. It is not [ that a pearl chain is it hard to be formed 
that a mean diameter is 0.5 or less micrometers or 10 micrometers or more ] desirable. 
In the case of a latex particle, 1-5 micrometers of mean* particle diameter of a support 
particle are 2-3 micrometers most preferably still more preferably. 

[0022] It is indispensable that "a salt exists by the comparatively high concentration of 
10 or more mMs in the system of reaction in this invention. In the salt concentration of 
10 or less mMs, promotion of a biological specific agglutination reaction is not enough, 
and cannot attain the purpose of this invention. Since electrolysis of reaction mixture 
will become easy to take place if a salt exists by the concentration of 600 or more mMs in 
the system of reaction, it is not desirable. The concentration of 10-300mM and the most 
desirable salt of the concentration of a more desirable salt is 25-150mM. When the 
biological material etc. contains the salt as used in the field of this invention, a reagent 
is prepared so that it may go into the range of the above [ the salt concentration in the 
system of reaction ]. 

[0023] Since electrolysis takes place in the case where a direct-current pulse is used also 
in the reaction mixture of the salt concentration of about 6 mM(s), under existence of a 
salt, measurement of a biological specific agglutination reaction is difficult. 
[0024] Although the salt in this invention promotes a biological specific agglutination 
reaction, it may be chosen from inside. For example, although a sodium chloride, 
potassium chloride, a sodium nitrate, a potassium nitrate, and an ammonium, chloride 
are mentioned, it is not limited to this. Desirable salts are a sodium chloride, potassium 
chloride, an ammonium chloride, etc., and mol electrical conductivity is lOmM(s) and 
the salt which shows the value of 100cm2 / (ohm-mol) more than in the water solution it 
is [ water solution ] 25 degrees C. 

[0025] As a desirable mode of this invention, this approach the biological specific active 
substance is an antigen and/or an antibody is mentioned. As an antigen/an antibody, the 
aforementioned thing is mentioned and a myoglobin / an ti- myoglobin antibody, Homo 
sapiens AFP / Homo sapiens AFP antibody, etc. are mentioned preferably. 
[0026] As a desirable mode of the further this invention, a support particle is a latex 
particle to which sensitization of the antibody was carried out, and this approach the 
biological specific active substance is an antigen is mentioned. Sensitization of the 
antibody to a latex particle can be carried out by adsorbing or combining an antibody 
with a latex particle by the well-known approach conventional^. The thing of the above 
mentioned combination can be illustrated as an antigen and an antibody. 
[0027] 

[Example] Hereafter, although this invention is explained to a detail with an example 
and the example of a comparison, these do not limit this invention. 

[0028] the an ti- myoglobin antibody (product made from Organon Teknika N.V.) of 
0.375mg of preparation of example 1 impression time amount and a re-distribution time 



amount (1) anti- myoglobin antibody sensitization latex reagent - the 8ml glycine buffer 
solution (O. 1M glycine and 50mM sodium chloride --) After having dissolved in 
omitting 0.05% sodium-azide content and Following GBS, adding 2.16-micrometer 
fluorescent-labeling latex (Polyscience, 2.5% suspension of solid content) 2ml and 
agitating at a room temperature for 2 hours, centrifugal separation of the latex which 
carried out sensitization was carried out, and supernatant liquid was removed. 25ml 
(0.2%BSA-GBS) of glycine buffer- solution solutions of cow serum albumin was made to 
suspend precipitate 0.2%, and the anti- myoglobin antibody sensitization latex reagent 
was prepared. 

[0029] (2) The biological specific agglutination reaction was measured using the 
equipment of measuring device drawing 1 . Alternating voltage is impressed to the 
electrodes 3 and 4 (thickness of an electrode:mm [ 0.02 ], inter-electrode 
distance:0.5mm) inserted into slide glasses 1 and 2 by the AC- power- supply feeder. The 
state of aggregation of support is measured with the image processing system which 
consists of a fluorescence microscope 7, CCD camera 8, the image-processing board 9, 
and a personal computer 10. 

[0030] (3) Using the glycine buffer- solution solution (0.5%BSA-GBS) of 0.5% cow serum 
albumin of measuring methods, the standard myoglobin was diluted and concentration 
0 and a 100 ng(s)/ml specimen were prepared. These specimen lOmicrol and lOmicro of 
anti- myoglobin antibody sensitization latex reagents 1 mentioned above are mixed on a 
slide glass, alternating voltage (square wave) with a frequency of 100kHz was 
impressed for 1 minute with the field strength of 20v/mm, and the pearl chain was made 
to form using the equipment mentioned above. The concentration of the latex particle in 
the system of reaction was 0.1 % of the weight. After re- distributing the latex particle 
which is not participating in a biological specific agglutination reaction by turning off 
the power immediately and leaving it for 1 - 2~minutes after the impressionvduring this 
minute, (AR) was calculated by the following formulas whenever [ condensation / of a 
latex particle ] using the image processing system. And the average of five screens was 
taken, it considered as whenever [ condensation ], and reactivity was measured. 
[0031] AR=(particle number condensed to two or more piece s)/(total particle number) 
xl00(%) 

(4) A change of whenever [ condensation ] with time was shown in result drawing 2 . 
Even if (AR) is shown whenever [ condensation / about 90% of ], it turns off the power 
and it made it re-distribute for 1- 2 minutes when the specimen whose myoglobin 
concentration is 100 ng(s)/ml impresses alternating voltage for 1 minute, whenever 
[ condensation ] was almost fixed at about 80%. On the other hand, although the 
specimen whose myoglobin concentration is 0 ng/ml showed (AR) by impressing 
alternating voltage for 1 minute whenever [ condensation / about 90% of], the power 
was turned off and whenever [ condensation ] became about 20% by making it 
re-distribute for 1- 2 minutes. Although the latex particle which is not participating in a 
biological specific agglutination reaction by this fully condensing support by impression 
of the alternating voltage for 1 minute, and turning off the power immediately after 
impression, and leaving it for 1 - 2 minutes is re-distributed nearly completely, hardly 



re-distributing the latex particle which is participating in the biological specific 
agglutination reaction is shown. 

[0032] Example 2 The anti-myoglobin antibody sensitization latex reagent was 
prepared like the preparation example 1 of the effect (1) anti-myoglobin antibody 
sensitization latex reagent of applied voltage. 

[0033] (2) The biological specific agglutination reaction was measured using the 
equipment of measuring device drawing 1 . 

[0034] (3) It impressed for 1 minute and the pearkchain was made to form so that it may 
become the field strength which showed the alternating voltage (square wave) of 
100kHz of measuring methods in Table 1. (AR) was measured whenever [ condensation / 
of a latex particle ] like the example 1 by turning off the power immediately and leaving 
it for 1 minute after the impression during this minute. 

[0035] (4) The result of a result table 1 shows that 10-30v [ f] 5-50v /is [ mm / mm ] 

10-20v/mm most preferably as field strength. 

[0036] 
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[0037] In addition, when a direct-current pulse (the frequency of 8kHz, pulse width sec 
of 20micro, field strength of 20v/mm) is impressed, whenever [ lifting condensation ] 
cannot be immediately measured by reaction mixture in electrolysis. 
[0038] Example 3 Alternating voltage (square wave) with an effect frequency [ of an 
alternating current frequency ] of 10kHz - 10MHz was impressed so that field strength 
might be set to mm in 20v /, and whenever [ condensation ] was measured like the 
example 2. The result shown in Table 2 shows not having effect to a biological specific 
agglutination reaction among 10kHz - 10MHz with a big alternating current frequency. 
[0039] 



[Table 2] 
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[0040] Example 4 The anti- myoglobin antibody sensitization latex reagent was 
prepared like the example 1 so that the concentration of the effect latex particle of the 
concentration of a latex particle might become 0.025 - 0.5% of the weight to the system 
of reaction. Alternating voltage (the frequency of 100kHz, the field strength of 20v/mm, 
square wave) was impressed, and whenever [ condensation ] was measured like the 
example 2. A result is shown in Table 3. 



[0041] 
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[0042] Example 5 Using the latex particle of the mean particle diameter indicated to the 
table 4 of the effect following of the particle size of a latex particle, the anti- myoglobin 
antibody sensitization latex reagent was prepared like the example 1 so that the 
concentration of a latex particle might turn into concentration given in Table 4 to the 
system of reaction. Impressed alternating voltage (the frequency of 100kHz, the field 
strength of 20v/mm, square wave), the pearl chain of a latex particle was made to form 
like an example 1, and the existence of formation of a pearl chain was observed. The 
result shown in Table 4 shows that 0.5-10 micrometers of 1-5 micrometers of mean 
particle diameter of a latex particle are 2-3 micrometers more preferably. The same 
result was obtained also in the alternating voltage (the frequency of 100kHz, field 
strength of 20v/mm) of a sine wave and a triangular wave. 
[0043] 
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[0044] Example 6 Effect of the concentration of a salt (the 1) 



(1) After carrying out centrifugal separation of the anti- myoglobin antibody 
sensitization latex reagent prepared like the preparation example 1 of an 
anti-myoglobin antibody sensitization latex reagent and removing supernatant liquid, 
precipitate was suspended in purified water. To the obtained suspension, further, the 
above-mentioned actuation of suspension was repeated 5 times to centrifugal separation 
and purified water, demineralization processing was performed, and it considered as the 
suspension of 1% of latex concentration. 

[0045] (2) Formation of a pearl chain and electrolysis of reaction mixture were observed 
using the equipment of measuring device drawing 1 . 

[0046] (3). The demineralization anti-myoglobin antibody sensitization latex reagent 
prepared by (1) was mixed with the experiment approach sodium, chloride water 
solution (600, 300, 150, 75, 50, 25, 12.5, 6.25, 3.2, and OmM) by 9:1, respectively, and it 
considered as 0.1% of latex concentration. Alternating voltage (the frequency of 100kHz, 
square wave) was impressed so that it might become the field strength of 0-100v/mm, 
and formation of a pearl chain and electrolysis of reaction mixture were observed. 
[0047] (4) As shown in the result table 5, formation of a pearl chain was observed [ in / in 
the sodium chloride concentration in the system of reaction / the field strength of about 
lOv/mm ] in between 0-600mM(s). Electrolysis of reaction mixture was observed with 
the field strength of 13v/mm, when the sodium chloride concentration in the system of 
reaction was 600mM(s), and when the sodium chloride concentration in the system of 
reaction was 300 or less mMs, it was observed with the field strength of about 
20-30v/mm. 
[0048] 
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[0049] When the example of comparison 1 direct-current pulse (the frequency of 8kHz, 
pulse width sec of 20micro, and 20v/(mm)) was impressed similarly, and the sodium 
chloride concentration in the system of reaction was 6.25 or more mMs, formation of a 
lifting and a pearl chain was not observed in electrolysis. 
[0050] Example 7 Effect of the concentration of a salt (the 2) 

The anti-myoglobin antibody sensitization latex reagent was prepared like the example 
1 using GBS so that the sodium chloride of the concentration indicated to the following 



table 6 might be included in the system of reaction. Alternating voltage (the frequency 
of 100kHz, the field strength of 20v/mm, square wave) was impressed, and whenever 
[ condensation ] was measured like the example 2. The result shown in Table 6 shows 
that 10 or more mMs of concentration of a sodium chloride are 25-150mM preferably. 



[0051] 
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[0052] It prepared like the preparation example 1 of an example 8(1) anti- myoglobin 
sensitization latex reagent. 

[0053] (2) The biological specific agglutination reaction was measured using the 
equipment of measuring device drawing 1 . 

[0054] (3) Using the glycine buffer- solution solution (0.5%BSA-GBS) of 0.5% cow serum 
albumin of measuring methods, the standard myoglobin was diluted and concentration 
0, 1.0, 2.5, 5.0, 10, 25, 50, and 100 and a 250 ng(s)/ml specimen were prepared, it 
becomes the field strength of 20v/mm about alternating voltage (square wave) with a 
frequency of 100kHz using the equipment which was mixed on the slide glass and 
mentioned above these specimen lOmicrol and lOmicro of anti- myoglobin sensitization 
latex reagents 1 mentioned above « as - respectively -- 0. 5 and 1.0 - and it impressed 
for 1.5 minutes and the pearl chain was made to form After re -distributing the latex 
particle which is not participating in an immunoreaction by turning off the power 
immediately and leaving it for 1 minute after this impression, (AR) was measured 
whenever [ condensation ]. 

[0055] (4) From the result shown in result drawing 3 , whenever [ almost sufficient in 
impression time amount 0.5 minutes condensation ] is shown, and it turns out in 1.0 - 
1.5 minutes that it is balancing mostly whenever [ condensation ]. This shows that it is 
possible to detect or measure existence of the biological specific active substance with a 
precision sufficient moreover in a short time very much by this invention. 
[0056] Preparation of an example 9 anti- myoglobin antibody sensitization latex reagent 
and a measuring device were the same as that of an example 1. The standard myoglobin 
was diluted using the glycine buffer- solution solution (0.5%BSA-GBS) of cow serum 
albumin 0.5%, and concentration 0, 0.1, 1, 2.5, 5, 10, 25, 50 and 100, and a 250 ng(s)/ml 
specimen were prepared. (AR) was measured for these specimens whenever 
[ condensation / of a latex particle ] like the example 2. 

[0057] When the impression time amount and neglect time amount of alternating 
voltage are 1 minute, respective^, the result in the case of being 30 seconds, 



respectively is shown in drawing 4 . 

[0058] It carried out each the incubation of each specimen of example of comparison 2 
example 9, and the anti- myoglobin antibody sensitization latex reagent for 20 minutes 
at 37 degrees C for the reaction tube every [ 50rriicro / 1 ]. Whenever [ condensation ] was 
measured for 20micro of this reaction solution 1 like the example 1 for the slide glass. 
The result was shown in drawing 4 

[0059] Drawing 4 shows that this invention is very a short time compared with the 
conventional approach (it is 37 degrees C and the incubation time amount for 10 - 20 
minutes is needed), and it can measure to high sensitivity. 

[0060] The anti-Homo sapiens AFP antibody sensitization latex reagent was prepared 
like the example 1 using the preparation anti-Homo sapiens AFP antibody (the East 
Hokkaido chemistry incorporated company make) of an example 10(1) anti-Homo 
sapiens AFP antibody sensitization latex reagent. 

[0061] (2) The agglutination reaction was measured using the equipment of measuring 
device drawing 1 . 

[0062] (3) Using the glycine buffer- solution solution (0.5%BSA-GBS) of 0.5% cow serum 
albumin of measuring methods, Criterion AFP was diluted and concentration 0, 0.1, 0.5, 
1.0, 2.5, 5.0, 10 and 50,100,500, and a 1000 ng(s)/ml specimen were prepared. These 
specimen lOmicrol and lOmicro of anti-Homo sapiens AFP antibody sensitization latex 
reagents 1 mentioned above are mixed on a slide glass, alternating voltage (square 
wave) with a frequency of 100kHz was impressed for 40 seconds with the field strength 
of 16v/mm, and the pearl chain was made to form using the equipment mentioned above. 
The concentration of the latex particle in the system of reaction was 0.1 % of the weight. 
After re-distributing the latex particle which is not participating in a biological specific 
agglutination reaction by turning off the power immediately and leaving it for 40 
seconds after the impression for 40 seconds, (AR) was measured whenever 
[condensation], 

[0063] (4) The result result was shown in drawing 5 . 

[0064] It carried out each the incubation of each specimen of example of comparison 3 
example 10, and the anti-Homo sapiens AFP antibody sensitization latex reagent for 20 
minutes at 37 degrees C for the reaction tube every [ 50micro / 1 ]. Whenever 
[ condensation ] was measured for 20micro of this reaction solution 1 like the example 1 
of a comparison for the slide glass. The result was shown in drawing 5 . 
[0°65] Drawing 5 shows that this invention is very a short time compared with the 
conventional approach (it is 37 degrees C and the incubation time amount for 10 - 20 
minutes is needed), and it can measure to high sensitivity. 
[0066] 

[Effect of the Invention] According to this invention, moreover, existence of the 
biological specific active substance can be detected or measured by high sensitivity 
simpler than the conventional measuring method and quickly. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram of the equipment for detecting or measuring 
existence of the biological specific active substance used by this invention is shown. 
(A) is general drawing and (B) is the sectional view of the combination section of a 
slide glass and an electrode. 

[Drawing 2] It is a graph showing change of whenever [ condensation / at the time of 
stopping whenever / condensation / at the time of impression of alternating voltage /, 
and, impression of alternating voltage, and making it re-distribute ]. 
[Drawing 3] It is a graph showing the impression time amount of myoglobin 
concentration and alternating voltage, and the relation of whenever [ condensation ]. 
[Drawing 4] It is a graph showing the relation between myoglobin concentration and 
whenever [ condensation ]. 

[Drawing 5] It is a graph showing the relation between Homo sapiens AFP 
concentration and whenever [ condensation ]. 
[Description of Notations] 
1 2: Slide glass 
3 4: Electrode 

5: AC-power-supply feeder 

6: Oscilloscope 

7: Fluorescence microscope 

8: CCD camera 

9: Image-processing board 

10: Personal computer 
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